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Dasertptionp 
Technical Field 

[OOOi] T*e^ InvjBnikwi folates to a radio tawsceiver and an Integrated circuit embodying a radio transceiver, each 
having a> 
frequency 



BacKoroUnf 

(0002] 

Multiple 
eniraiBlori 
use, tha r&q*iQ 
which ami, 
cannot detest If 
transmit 
JO0O3J 




pne^ver end a transmitter and sulteWa for use twrttedart^ but not oxdustv^y. in tho 24GHa ISM 




thfebefow} 
10005] THfe 
receiver 



H rt^nXinfl standards such at FHSS $02.11 endSWAP^ma^theuaoofaCaMA(Carr^ 
protocol to which a radio terminal requiring to transmit must, prior to frarsmlttJng, rrwWtor the radio 
it 'wants to transmit to check that It is not being used by another radio terminal, if tho channel is in 
ityal wrD refrain from tmnsmRUng, The efficiency of a CSMA protocol is dependent on the speed at 
can switch from receive mode to transmit mode. While ft fe switching it cannot teosiva and so 
njdto terminal starts to transmft, which may result In a cfasb of transmiesiona. A short receive/ 
time fef {(askable to minimise dashing, thereby maximising radio channel utfBsatferi ettbiency. 

mrchasFH8S602.lt requlr* tha use of a T*ne revision Muftlpl* Access protoooJ in which 
__i between transmitting and receiving. Again, a short switching time between receiving and 
desirable to minimise the dead time when the redo terminal eannrtccmrnurilcate. 
( of awOching beiween modes 2s to employ separate locsJoscffiatoit to 
exp^slve. A cheaper method of switching between modes b to retune a ctwunon osdftator, but 




of]highW Integrated transceiver architectures la desirable to achieve a low radio terminal east One 
wh^h can be Integrated readily is the low IF ar<*rtecuire using e polyphase IF filter. Such an 
r ^d 

invimibnV^ 

on a nearby ^e^eney, This problem can be accentuated in radio freq ue ncy bands such as me ZAQHz ISM band 
where there Is urfcwr&Ated usage. 
[0000] cti^isoii^ 

is to switch total oWlatof (LO) injection freouenctea, thereby shifting the frnage frequency of the receiver. One method 
$ Eurdpean patent application No/ 39944443,2 for Implementing this is to invert the LO signal Injectetf for 
eftfajr1h«1:fe|ro 



so 



won- 

possft* 
frequency g^j 
are used V ' 
transmitter 
[oo&aj Ai^_ 
generatea 
a second, 
signal is 
up-corwe 

technique ot 
would 

reception 
IWO] 
for the 
closed 

conversion: 




to reduce the cost of a transceiver by re-using circuits for the transmitter and receiver where 
'ijj architecture employing reuse Is disclosed in USA patent na 5,392,460 m which a reference 
^ >n to both transmitter and receiver is employed, however separate toquency eyrHhesisera 
and receiver. In this prior arrfiliectura, modulation by ah analogue signal Is applied to the 
is^efotoup-converatonaiidi^ .. 

archJteoture also dteafcsod In USA patent no, 5\392^6Q reuses the syrithseieor which 
r lq ejection signal to ate generate the transmftter LO Injection signal, but combines this with 
synthesiser to mbc up to the final transmit carrier frequency. Again, modulation by an analogue 
trie transmftter synthesiser prior to upconversion and modulation by a digital signal is applied after 

3d architectures disclosed in USA patent no, 5,382,460 were to be used to implement the 
hing described In European patent application No. 9994444&2, or for CSMA, or for TOMA, this 
receiver synthesiser, which would be stow, resulting in en undesirable period during which 

. No. 0601 336 discloses e transceiver architecture In which a common local oscillator is used 
receiver, and which can be quickly changed from reception to transmission. However, the db- 
the complexity of usirg ftree oscillators for a transceiver! employs two stages of frequency 
L and r^ 1)0 pn^^Jon tor LO switch^ 



m Q*1J Mo)^o^!rM|rivaridoni8top 
componet^ ietwW mej 

[0012] According to one aspect of the invention there is provided a half duplex radio transceiver adapted to transmit 
ana recede* a (Sommorifrequency, comprising a transmitter and a low IF receiver, further comprising signal generation 




';■ l: 

ii' 
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means, the; 
socond 




15 



o^nerttlon moans comprising fM and socond frequency generators, characterised In that the flrst 
~i generates a signal at a nominal carrier frequency during reception and transmission, wherein the 
_ jeneritor generates an offset signal which during reception la at the low intermediate frequency, 
end wh««ta ^u7^ !recai)^ the signal Generated by the first frequency generator is mixed wtth the offset signal to 
produce a doM>|»rivef^ signal. 

[00132 By Using the Unit frequency generator to generate a signal at the carrier frequency tor use by the transmitter 
and recerw^rterismteaMon and reception respectively without swftchingthe frequency of the first frequency generator, 
transceh^s^^lnt tbiiss between transmit and receive modes can be kept Short, and components eon be reused 
between this irananpgr >nd receiver. The difference between the carrier frequency and the frequency of the down- 
conve&rorcjssjnaj of | the receiver ts provided by th » sucond frequency generator, in some tapJernontstlQri&the first and 
second firs|iJincy 
poi4| taring m 

PKM5J inj^eejnb^ during transmission the signal at the nominal carrier frequency generated 

rr/the^tf^|ricy 

[00101 Nfaftfttiar e mb d ofoen t, during transmission tha qflaet signal generated by the second frequency generator 
Is mgdulati^&y feel Inlonnation signal and tha signal generated by the first frequency generator is rnoduteted by the 
modulated olteeCBignaJ. mareby producing a modulated carrier signal by Indirect modulation of the carrier frequency 
signal ■ H ].:':•' 

[0017] ma JurU^empOdlnwl of the Invention In which the modulation Is applied to the second frequency generator, . 
the seccr< frequency generator la locked to a frequency reference during reception, e control signal to the locked 

\ dur|ng tretismlsston. 

i frequency generator may opttonaBy oomprtee a VOO or a numerically cantrolted osdlator (NCO). 
lemtfedarienttf 

i low a& Injection. By Oils means interference on the Image channel may be alleviated, 
ft emblod^mient of the Invention the transceiver Is Implemented in an Integrated circuit. * 




w [00211 tnelli^rrtten will now bo described, by way of examples, with reference to the accompsnyBftg drawings 

scrtematfc olagrem of a first « 
acfteinaiie tfao/am sho^ 
irw transceiver eetflr^s 

block schematic diagram of a second embodment of e transceiver made in accordance with the 
IPf|22j: /'i^^dreWing^ Woota have been latollod wflli lha wnw numsiral. ■ 




Modes for i 



ttheJnVenUon 



[0029] three exa^embodlmefits will be described. Referring to figure 1 which illustrates the firs) ernbodlmem, 
there to e «i*al beiieralbh means 2 having an Input % for an input information signal Wat is to be tow***, ■ 
output 4 alia aCcbnd output & The signal delivered to these outputs Is dependent on the mode of operation oMhe 
transcetvel iivoilsW 
power amblh^.^ 

receiver enSpfier 10 anjj the setting of the antenna switch 8 determines whether en antenna 9 is connected to the 
output of tSe^traihan^power amplifier 7, when the transceiver t* operating In a transmit mode, or to the toP*of th<> 
receiver atojN^ is operating In a receive mode. The operation of the antenna switch B Is 

controfted bV a control means 100. w 
[00241 iWotfoHAofijher^^ 

seccridrn^^Ai^ceiidhput la eoupted to the first output 4 of the algjut gerieratta 

and * secotfl input of the second mater 1 2 is coupled to the second output 5 or the signal generation means 2. An 
output from the M 11 > corresponding to the in-pha*e (i) component of the received signal. Is coupled to a first, 
In-phase s)$aJ Jnput of a polyphase IF fttter 13. An output from the second mixer 12, corresponding to the quadrature 
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16 



25 



(0) component of the recover algnaU to coupled to a first swltchabto inverter 16, and dn output from the first switchebte 
inverter 18 ^ct^pted to & second, quadrature signal input of the polyphase IF finer 1 3. Frret and second, in-phase and 
quat^tur^ ^pe^^Vt^Putft from the polyphase fitter 13 are coupled via respectively amplifiers 6 and 17 to in- 
pnase and^^re signal topute respectively of a demoduletor 14, which delivers a baseband fofbnWion signal 
on an outpu^lS*! '] { 

{0028] TT^aigW!g^r>6ratton meana 2 comprises a first frequency generator 40 and a second frequency generator 
41 . The steueajri of thejtjgnal generation meana 2 will now be deserved together with its use to generate varfeua 
eig^breq|iir>dW 

[0020} T^fire| frUuehcy Generator 40 comprises a frequency reference 2a such as a eryatai oaefflator, a carrier 
frequency J yftthftslsWtt and a first 90 s phase shifter 28. An output of the frequency reference 25 Is coupled to an 
input of thicerrkjr trpqueincy synthesiser 26 which generates an in-phase siQnal component cosa^t at a mMnal radio 
' ^ney, Ok wrest! Is supplied to a first input of a complex mixer 1 . The in-phase signal component cosset Is 
also supplier to Wflrst3<r Phase shifter 28 whfch generates a quadrature signal component smo^t at the nominal 
carrier frequ^cyc^ which is supplied to a second hput of the complex mfeer 1 r 




COfPTl Atlanta 
frequency 
[0928] 
(n-phase serial 
Inputofthe ' 
fourth input 4 
«o0ped 

4_ « 

to oecome 
(0029}'. 

mixer 31 
33, is couplec! 
the first In pi 
to accept ffi 
inputofthe' 
(99801 
phaae^lgnei 
[0031J 
Input of the 
means 1ut£<fel 
oju*o>*tura: 



% ft* fixed frequency applications , the first frequency generator 40 can comprise a fixed earner 
instead of the combination of frequency reference 25 and earner frequency synthesiser 26. 
I frequency generator 41 comprises a voltage controlled osdfiator (VCO) 27 whtefi flsnerattw an 
portent cosq^ at a variable offset frequency on a first output 18 which to supplied to a third 
t mlx6r 1 and a Quadrature signal component sincy on a second output 19 which i$ supplied to e 
compiax mixer 1. Furthermore, by eontroJfrift the voterfie Input to the VCO 27, the vfeO 27 may be 
' nft and reversed such that the quadrature signal competent en tneseechd output 1S Is inverted 
& VCO la disclosed in International patent application PCT/EPOQ/00514. 
Rgure 2 which shows the structure of . the complex mixer 1. there is a thkd m beer 30, a fourth 
' 32 and a sixth meter 33. A first input of the fourth mixer 31, and a first Input of the-: abrth mixer 
ptihe s>phase signet component cosafct at the raolo carrier frequency Which teieuppBed to 
ilex mixer 1 , A first input of the third mixer 30, and a first Input of the fifth mixer 33, is coupled 
signal component sma^t at the radio carrier frequency which b supptied to the second 
Tfdxer 1. 

ef the fourth mixer 31* and a first input of the fifth mixer 32, la eoupted to accept the VCO b- 
^coeco^ at the frocuen<y which ie supplied to the third Inptrtof thoeompJexmJxer 1. 
si component sino^ deBvered on to second output 19 from the \^ 27 to me fourth 
mixer te coupled to a second swOchabie inverter 36 which can. under the operation of control 
the norvlnrverted or inverted version of the VCO Quadrature sigTia] comporwrU. The VOO 
outptit from toe second sWitchabfr 
mixer 33 and? to A r^rt^itcnable inverter 29, An output from the norvSwttohabla inverter 29 is coupled to a second 
Inpytof therWWfniiiwr 30. 

109321 The|fbflewfrifl products are formed and delivered at outputs of the third, fourth, firm and sWh mbcer outputs 
when the VCO 2^ Is running forwards (thereby deSvering ooaafet and stac^t at fts first and second oufeuts 18 and 19 



reepecjivetf)* 



rSWltphabla inverter 30 Is set to nojvinverti 



Output of third mixer 30 = - aina^t x s$ne> d t 



Output of fourth mixer 81 « cos^t x cesa^t 
Output of fifth rnixer 32 = s»na tf t x cos« 0 t 
Output of sixth mfcer 33 9 ooee^ft x sinc^t 



[09331 Ahdutp}A<^th^ 

31 is coupled to S sfKX>n)j Input of the first summef 34. An output of the first aurnmer 34 euppiiee the first output 4 of 
the complwfrsxfcl anoTbt o^ incase componert 

■ '• ' ! j ■ . ' • 

[ coac^t x cos« 0 t J - [ slntV x *ln» 0 t ] - cos (e^ > mJH 



y I 

i ,i 
: ■•. . i 
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wheYi the VGO 27 Ci running forwards, thereby delivering struct at to second output 1 9, and second swttchable Inverter 

[0034] Arf cvtoui of the fifth mUer 32 la coupled to a first input of a second summer 35 and an output of the sixth 
roW 33 jj* jjoguwatt to a second Input of tne second summer 36. An output of tha second summer 35" supplies the 
second output $ o( the complex mixer 1 and is the quadrature component of the carrier ptoVCO frequency Le. 

I j [slntoot x ooso^t] ♦ [coao^tx oin© 0 t 1 ■ ain (ca^ + ca^ 

when the YQO 27 miming forwards thereby cfelkering statist at its second output 19, and second swtich&ale Inverter 

36 tesettj) non^jfrrvort ■ 

[0035] yVhm|h*saco>dew^^ 

summer 34 supplies to the first output 4 of the complex mixer 1 the in-pnae* component of the canter minus the VCO 
frequ*ictfl,*. \ !• 



[oosoo^t z cosset ] ♦ (sln<o e t x sin o^t ] = cos (o> e * mjt 



and the ojut^t p ^he second summer 35 suppttes to the second output 5 of the complex mbeer 1 the quadrature 
20 comport p* trie $ar^^ 



[ sin «* 0 t x cos C9 0 t J - [ cos t* t t x sin © 0 1 ] ■ sfn { a> c - vjt 



> used whan the 



Is In a 



note, as wlfl b* described 



The eigne) c^oni 

batow. wheo th^ trfcmsc$ver b In a transmit mode the second swftehable Inverter 36 Is eat to non-tav*rt and th* VCO 
27 rnsy oi^u^nsUy be reversed thereby delivering coso^t and -sinco^t at Its In-phase end quadrature, first and second 
outputs 1 S shd 19 
inixs* 1th* tartar co^ 



[ cose^t X coso 9 t ] + 1 slnoet x slncy | = cos (cv^o* 




freq 

signs) 

tfthephaj&e 
owp^#a 
[0038] /pi 



In this way, IrjeveWg Ufa VCO 27 tea the affect of Inverting the frequency deviation on the carrier signs*. Whan the 
s^seefcerfeirilth^trar^ 

[00393 "^s si&iaJs generated at tr» first end eacond outputs 4 and 5 of the slgnd generation mews 2 a* required 
fcr trw^Kfirtt? ««f tha sc^nga of tha awltehabte &iv« rtam 1 e, 38^ am sunmaMnd tin thai tebte c# 

Flour**. 

[00371 rtw*ri>$ agifrJ to Figure 1 , the frequency reference 25 "to oouptod to a divider 24 which dMd*» th» fr#qu«>rtcy 
' down a tow IF. Typically tha low IF Is equal to haff of the channel spacing* but other convenient 
t be used; Ah output of tha divider 24 Is coupled to a first Input of a phase detector 20* The fivphase 
by! th« |rst output 16 of the VCO 27 Is coupled to a second input of the phase i detector 20* An output 
20 te coupled to a first input of a selector switch 23, and en output of the selector switch 23 Is 
input of the VCO 27. 

signet auppQed to the Input 3 of the signal generation means 2 is coupled to an Input 
of ths input ampflfter 22 coupl&d to a second Input of me selector $Wftch 23. 
of the phase detector 20 Is coupled to a samp*e-an*hold circuit 21 , and ah output of the 
2i b coupled to tha toput eunpfHier 2 
YOftAfia cMxA |nplft of j£e VCO 27. 
pj040] y^n|hetrs^^ 
are rhad^<«^ >l mVans 100. 

a) Th^ietsstofsws^ 23 is sM 

a ccr^ toW sucKmat the VCO 27 is locked to the dMded frequency rsferertce signal at tha low Ife 

b) The VC02V runs torwards and the seocnd swftchabte Inverter 36 1s set to noiUnvert such that the Benerator 
2 deSv** on outputs 4 and 5 respectively tha In-phase and quadrature components of the carrier plus offset 
toqumfr 4hifch are used as high side dowi^onversten signals by tha first and second mixers 11 and 1 2 reaper 

'• sVsJy^ * J 1 
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Inverter 16 is set to rnxWrrvert 



[0041] If tm tntsHS^tlnoifilgn&l appears on the image channel the receiver to switched to low aide LO injection by 
setting the frtjt e^seoorjd ewitchabie frfverters 1 0, 36 tp invert By switching the second swltchaoJe Inverter SO, rather, 
than reversing th£ v|CO p to generate -ein%t disruption to the control loop, which could oomipt the received signet* 
ra ovc4ded|>epebaThg ejji how the polyphase fDter Is Implemented, some rater coefficients may need to be changed 




appears on the image channel when the receiver is rat for low side LO injection, 
to high sWe LO Injection by setting the fret end second awltchable inverters 16. 38 to 



[0O421 

the wceWc^nbe* 
10 • non^nvert F < \ I 

[00431 Vv^th^tr^cehmrte required to setting are rrmoe by control rneanc 

100» I i » 



a) The selector $wtch 2$ Is set to deliver to its output the input information signal received from the Input ampBfior 
22,we*etytf»aDM^ 

n^ei^^ ofih^VTO 27 and hem» the frequency deviation on the transmitted carrter signal 

b) Theym^e-W^oM etauit 21 is set to hoid therebyenaWing the voltage on the sampkniiid-hoid circuit 21 
which is sarncla^ duhvig receive mode now to act as a reference to control the input ampifier 22 and hence the 
frequencies rfsjtfon piuvWed by the VCO 27. in this way. tolerances in the VOO components are compensated for. 
cJTrai^riisw^^ 

4 of the *)goj J Q^ne^on means 2 is equal to the carrier frequency ptue the deviation caused by the Input inter- 
mattohwbna) wfwi the VCO 27 is running forwards, and is equal to the earner frequency minus the deviation 
causes^ thj> input ^formation signal when the VCO 27 te running baefcwanfe- 

If dratted, the pojomV of jhe deviation may be reversed by setting the second switohabte Inverter 36 to. brvart 
[0044] if to switch between low end Wgh side Injection In the receiver is net required, trwfirstand second 

swttohaMe fcfeftirsjl 6» 36 may be omitted, being replaced by direct connections. Furthermore, the ekflW reader will 
readUy;ret^^that suph a fixed injectto may be set to either high side or low side by appropriate choice of signal 
polarity* 

[0045] ReJeWrtj) Rgjure 4, m a second example embodiment, there is a signal operation means 2 having the 
inputafbr^Mrfh^ 

c1n%renoe»Mthtf internal structure Of the signal generation means 2\ the structure of the transceiver is me same as . 
coscrfced for^jH 1 «nbodkhent above, so only the differences in the structure of the signal generation means 2 r will 
be descflbejdh'- | ] ^ ' 

[00461 Tne3hothod of generating tn-phase and quadrature signal components co&nfet and sinca^ is the same as in 
the first emboli^ described above. The svphase signal component coscsgfr Is coupled toe 

first input elf sejeitei njlxer 43. end the quadrature signal component smo^ is couptod to a first tnput of an eighth 

mixer 42. v ~\ t i * • . 

FP047J lr*pfrose akl quadrature components at the carrier frequency, coaco^ and sinc^t respacfiv«ry ( aro deflvetod 
from the fiYtt toofiehcy ejanemtor 40 by the phase shitting circuit 28*. The In-phase component costs^ fe coupled to a 
second irip^t of tfle eevefttfi mbcar 43, and the quadrature component stray is coupled to a second input of the eighth 
mixer 42 v$$thV optnbinso: 
lnasurnmsT46,^U*r^ltflJitsunilS0s^ 

sum b rout^ thSuih a second 90° phase shifter 48 and the retuflant phase shifted sum Is delivered oh the second 
. output 5 of |h» signal generation means 2*. 
[00481 cwfoSelthtf^^ 

5, to, the n^ihSr iff m | transceiver Is the earns as the coupling of the signal generation means 2 of the find example 
ente*oWnt$he^ : 
[0040] vmn&^ans^ve^ 

46 form trto Watt ^<Jwn dree* up^rrveraicn topology art delivers on tho first outputs of the signal gsneration means 

2' a ca^erfr&jfeniy iJgnal modulated by the Input information signal signal. 

[00661 Wher7& 

Irrvwitr^comb^ 

t^ifena^oSnWn^^ 



[cos« e tx cosset] ♦ [elnOet xsin<s 0 t ] = cos K - ^ 
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and after thtt phAse shift En the second 80^ phase oh^ter 48, o quadrature component of a down-oorwet&lon signal, 
oos((9^ • fflaJtj is fefjw*?* 00 t * COfw} outpvt 5 of Urn signal generation means ?. 



[0O51J In 
used* the 
£00531 

gone ration; 

postf 

Sfbraninptftfni 
in the intern i 
fofth# 
scribed 
41 but b 




e&w>H50rwerek>n by tow-sice injection can be implemented. Also, when Jow-sWe tnj^ctfa n is being 
totejnverter f 6 Is set to invert to enable the polyphase filter 1 3 to select the required received slgW 
toilmptement high side Injection, the third swftchabte Inverter 49 is set to invert thereby resunJng in 
* being delivered on the first and second outputs 4 and 6 respectively of the signal 
2f> and trw flnrt ew&ohiibie inverter 16 la ast to non-Gvvert 

to Ffpjire 6, In e third example embodiment there te a signal goners Lion means 2" having the Input 
idono»g^lthatJetoi»tw 

of the signal generation means 2", the structure of the transceiver to the same as deserfeed 
so only the difference* in the abudure of the signal pafuyation means' 2" wSiba de- 
the input Information signal is not appled to modulate the second frequency generator 

to modiilsta the first frequsncy generator 40, for example by Injecting the Inputilnformatton 

signal into <hs/oar>lef frequency synthesiser 26 thereby moduisflng the carrfer frequency slgnaJ directly. In this embod- 
iment Air[r>g ^rar^hM^ uv* sacood fmquency ge^wetor 4 1 does not contrfcute to the modulation of the carrier 
free^iency signal i» jttw second frequency generator 41 may be stopped by control means 100 from osc&atlngor(not 
ntuatratad) ih* and second outputs 4. 5 of the signal generation means 2 may be supplied directly wtKto-phose 
and quadmhine oomponents of the modulated carrier frequency signal delivered by the first frequency generator 40 
irtateadtf^etasw 
pofifl .toMyo|trto 
enum^r^aO^porm 

and stf*%| Wntehjm then converted to the analogue domain by digital to analogue conversion end low pass fiftertrig. 
(005*1 Tr»|d^ieao^rwrJ readfly mcogrtfse alternative locations tor performing ttw signs I Inversion required when 

(0055]/ mm sirfsty to s>rttah between low-side and high-aide injection la not requked, the swftchaato inverters 16, 
38, 49 rnayl* orrlitted and replaced by direct coupling. Furthermore, the skilled reader wtf readily recognise that such 

I00S7J opb^nefy the ffst Irequency generator 40 can comprise an oscfljator operating at a frequency Wgher than 
the ncrrtna£o£itte> frequency, for example at a frequency 2^ and the phase shifting drcu« 28* con comprise a division 
taction,*^ 

tOOSftT 6flS»iaftft although not illustrated, means may be provide^ 

thetrariscetafc wfjecjthe transceiver is raceMng, tor example to prevent leakage from the transrnittarlrrtd the receiver, 
[0059] Ogti^ragtt ^he tr6nsmmer power empflfier 7 f instead of being coupled to a single output of the stgnaJg enerafion 
means;2 (outout.4 in the] embodfrnents described above), may be supplied with the sum of the quadreture signals 
oeflversdeefctM^ 



ctalms 




80 



A half dup faxfad to transceiver adapted to transmit and receive on a common frequency, comprising etmnsmKter 
and a k^iFjrecerW, further co m pri sing signal generation means (2). the signal generation means comprising 
first arri second frequency geri ereto r s (40, 41) t characterised in that the first Irequency generator (40) generates 
frteJ carrier frequency during reception and transmission, wherein the second frequency generator 
j offset signal which during reception is at the tow intermediate frequency, and wherein during 
1 generated by the first frequency generator is mixed with the offset signal to produce a down* 



l! claimed In claim 1, wherein daring transmission the slgnaJ generated by the first frequency gen- 
ii fated by an Information signal* 

Atrahs|e)<re^ In claim 1, wherein during transmission the offset signal is modulated by ari information 

sighs) arwi thi etanaJ genereted by the first frequency generator (40) Is modulated by the modulated offset signal 
tha7*c^p<o^ 

• :f i ! ' • . 
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(?5)<^je^ 

and mpafftpfcd ofirtro* signal Is used to control the frequency modulation deviation (22) during trafcamtoston, 
5 " oe^ll^^)^ d ^ m ° d * dB ' m WhW * ln decond generator (41) comprises a vottaQo controfled 

6. Atrany^r^d^^inclo^ 




7 v A:b?n^^a^cle*^^ claim 1, wherein^ 

8. Atnwi^celvgf si dalpied in datm 1 , wherein the first frequency generator (40) comprta aa an cscfflator (25) operating 
atafreqtfetifrw^tf^tto 
a^qua|^ 

, btt*aw|nigi areata 



Ifc Aftl 



ijcomprfetng the radio transceiver as claimed in any one of dakns 1 to 8. 
fcbrnprbtng the radio taiattttoreB claimed In daJms. 



so 



1. I^bdiijp*x^ertder^p<^erzuni Senden und Empfengen mlt einer gemeineamen Frequenz, m* elnem Sender 
mid mm nW**fi 2F-Empfanger. wefterhin ma SigrieJeneugurisanimeln (2), wobei diese Sfgnaterteugunga- 
xapen ijnd einen zwetton Frequenzgener&tor (40, 41) aufweteon, dadureh ffefcennzekhnet, daaa 
ft* joenzg^eratof (40) Bel Emptang und be! Sendung em Signal mtt etoer Nenn*Th3genYe<|uenz erzaugt, 
w^Mzw Bfte Freijuen^generator (4) etn Oflsetaignai erzeugt, das bei Empfang eine niedrig© Zwtechenfroquera 
Hsrt undv&beJ typ ErHpfang dao von dem ereten Freqgenzgenerator etzeugte Signal mit dam Ofleete$nai vsimfeoht 
'[8n^lheeAbwertawandlBralgnoJ5. 

_ Qsch Anapruch 1 , wobei wdhrend der Gbeftragung dee von dem ereten Frequ e fage ne retor 
^fiejjunmflWbar von elnem infcrmaiienaaJgnal moduf tort wW. 

. ijj ffifj ger itach Anapruch f , wobei wfthrond der Obertragung das OflbotelgnBl von elnem Irifemtattons- 
idueeH wlrf und daa von dam ereten Ffequenzgenerator (40) erzeugte Signal von dem mbduBarten Oft- 
ind[iJ^^ ( 

ger nach Anapruch 3, wobei der zwefte Fraquenzoenerator (41) bet Empfeng euf etoam Freemen*. 
} vernegeft wlrd, bei Emofang em $teuet*IgnaJ zu dem verrtegelten zweften F^qvetaeganerator 
f ijurid das abgetaststa Oteuaraignal bei der Gbertragung zur Steuerung dar Fraquenzmodula- 
\ (2JJ) benutet wtrd. 

* Sen^^ffar^ each Anepruch 3. wobat deraweite Frequsfizgenweior (14) elnen a|)anmtr^afit^BrtenOa- 



6. Sertde^mi 
. zfliatorfs ' 




each Anepmcri 3, wobei der zwete Frequeragsnerater (41 ) elnen numerleeh geeteuartan Oa- 
pfih Anapruch 1 , wobei der ertfe Frequenzgenerator (40) einen OetflWflr aidwetet, der mit 



0» $erlde^mJibf^ nach Anspmch 1 , wobei dar arete Frequonzgenerator (40) eman OszHlator (25) oufwetet, dor 
mil e^rf re^w^nz abatta* die hfiher tot ala die NenrvTOgerfrequenz, die mit einem Te3eretemem (28) gakoppeft 



3 i 



•i i I 
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W; das| pjha^tekto und Quadrature nalamafle mil der NenrwTrtigerfrequanz itefert. 

* Sendef^pknger tech efrtem dor Anaprflch* 1 bis e, wobei das Abw^mwsndtungaalgnal zwtethen Hodv 

' •■ i r ' ' 

10. InteBf^ a*h^nj|mlt dam Funk^and^Empftngar naoh etoem der AnaprOche 1 ©to 8, 



1i; ta»$fl|r^ s|twJtiir^fTiii dam Puitk^sandar^mpfangar nacn Anspruth 9. 



#cflo an semi-duplex A mfime d^m*«ro at da recevotraur ur*. frequence comrmine. oompre- 
at wrt reoepteur Fl basse, cpmpranani an outre uri moyen da e^enrtton da s£na*(2). to meyeji 
signal oompranant daa premier Bt dewdeme 96r^ratouradofr^iwnoa(40»41) t d^ct*fta4an 
ifer gftuJrataur da frequence (40) gene* Urt signal * una frequence porta us* ndmmate pendant la 
ttanariisaten, dans laqual to deutfeme gertefateur da frequence (4) genera un signal do dec&lege 
faeQten. aa trouva a la frequence MermetRaire basse, et dana laqual, pendant tai recspdon, la 
*r fa gamier gdndrotour da frequence est melange au eigne! da ddcateoe pourpredulni un signal 

Z Ematta^fft^p^ i^uiva^^ nwendic&tton 1 dans laquel pendant la trarHmteston, le signal genera par to premier 
06h6i%^|ir friftciu^rtca (40) 08t dlractemant modutt par un s^nol rflntarrnaifon. 
. •. - I v ■ i ! ' } : • 

*utvam la mwirtouon 1 dans tequai, pendant la transmission, la signal de docalega aat 
i^Srifbrmatton at la signal genera par to premier generator da frequence (40) eat rnoduJ* par 
moduli predutaant da aa ftot un signal module t la frequence portaus*. 





7. 



savant la revendlcation 3 dana (equal la dewderne genereteur da frequence (41 ) est varrouliia 
de reference (25) pendant te reception, un signal da commanda au deuxfeme gemtaeur da 
tlee>te<*airtfltenftf 
orrocartdemcxiulattonde^^^ 

rexiivejrtlarevenojcaitonSd 
commcfn<M an tension (27). 

ta revindication 3 dans laqual la deuxieme aenerateur de frequence (41) comprend 
nufnerkjue. 

(a revindication 1 dana iaquel le premier genenateur de frequence (40) comprend un 
A la frequence portetree nominate. 




8, Enietta^r^^ 

oscBat&f (^ifrnettertrtant a una frequence superieura a la frequence portaus* nominate coupW a un element 
deifivlsfen (23) <M fbOmn daa compoaantaa de signal art phase at en ouadrature a la frequence poitetise nominate. 




sylyant l\tne quelconque das 
Commute (18, 36) entre una 



revwtdicationa 1 a 8 dans laqual le aip^aJ da crungemem de 
a Kent potential at a baa potential 

lie. 



10. Crotit&i$grA comprint femetteiJwScopteur radio survent rune quslconqua des 

L : >• , 

11. Ckwft BrttiSflri aimpr^iiBnt Mme«egw*oBpl«ur ralio suivant la reverefcetlon 9. 



i 



1 ! 
} !. 

! ! 



r 
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